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Westinghouse scientists report that excess heat was observed during the <^y* rfw™ 
potassim carbonate (K+/K+ elect rocataly tic couple); whereas, no excess heat was observed 
during the electrolysis of aqueous sodium carbonate. 

xi. a** „f th«> ipmnerature of the cell minus the ambient temperature shows that when 

£wer ; PO<»ssium .xpenmen was ««. « £ "^UmiT The present 

eSma results are ct ".enTwiS, .he released hea. energy from hydrogen atoms where 
experimental re. u + ,,„, mcaIa i vt i c COUD i e > induce the e ectrons of hydrogen atoms 

l^^ZS^S^^S^S^^^ state" by providing a „e, enthalpy 
to re ax to quantize A energy -a transitions. The balanced reaction 

equal to a. , intege rrnultip e of ^'J^^Xerved only when Na 2 C0 3 »as replaced by 
K 2 8 co ^woSSns^ocom^ble reac.ion with a ne, enthalpy equal to an integer 
muMple of 27.2 eV is possible, (see Eq.(4) below). The excess energy could no. be explained 
by recombination or known chemistry. 

has a net energy change of 27.28 eV. 

27.28,V + ^ + ^ + //[^]-^^ 2+ ^4^] +l(P + ,)2 " p2lX13 - 



6eV (1) 



K + K 2 * -» JT + tf* +27.28 eV & 



And, the overall reaction is 



3.6 eV (3) 



For two sodium ions no comparable reaction with a net enthalpy equal to an integer multiple of 
STs^s^ 

given in Eq. (2. 14), where Na + replaces K+ • 

Na* + Na* + 42. 1 5 e V -> Na + Na 2 * (4 > 



Faradav Efficiency 

A Westinghouse research scientist proposes that the excess energy may be due to recombination 
(burning of the evolving hydrogen and oxygen) or some exotic chemical reaction of the 
counterion of the electrolyte which consumes some of the current that otherwise would 
electrolyze water. 

The general form of the energy balance equation for the cell in steady state is: 

0 = P in + P*s ~ Ploss (5) 

where P in is the input power; P xs is the excess power generated (the source of this power is 
given by Eqs. (l)-(3) above); and Pi oss is the thermal power loss from the cell. In these 
experiments, the applied voltage, V app i, and the current, I, were constant. Thus, the input power 
is given by 

P = V 1 1 (6) 
r in v appl 1 

When an aqueous solution is electrolyzed to liberate hydrogen and oxygen gases, the input 
power can be partitioned into two terms: 

Pin = Pohm + Pgas ^ 

where P ohm is the ohmic power that heats the cell and P gas is the power needed to produce the 
H 2 and 0 2 gases. 

H 2 0(l)->H 2 (g) + ^O 2 (g) (») 

An expression for P gas ( = V gas 1) is readily obtained from the known enthalpy of formation of 
water (AHr = - 286 kJ/mole): 



= _Ag L = _-286X10 3 7/m Q / g = 148voffj (9) 
*" aF 2 X 96484 CI mole 

where a is the number of moles of electrons involved in the reaction and F is the Faraday 
constant. The net Faraday efficiency of gas evolution is assumed to be unity. Thus, the ohmic 
power is given by 

Pohm = (V app i-1.48)I (10) 

The experimentally observed rise in temperature of the potassium experiment was twice that 
of the sodium experiment. The temperature rise cannot be attributed to a hypothesis that the net 
faraday efficiency of gas evolution is not unity, because it was experimentally measured to 
be unity by weighing the experiment to determine that the expected rate of water consumption 
was observed, and the output power exceeded the total input power. This further overcomes 
the hypothesis of Isenberg that an extremely unusual chemical reaction of the carbonate ion was 
responsible for consuming the current. Furthermore, the hypothesis of Isenberg is highly 
improbable, for the following reasons: 
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. The chemical reactions proposed by Isenberg would be expected to occur to the same extent 
In th"m control P ex P p erimem, which showed no «^ s -.^^ u ^^ 

potassium and sodium cells contained equivalent amounts of carbonate and were operated 

under identical conditions. 
. Production of percarbonate from carbonate consumes energy, as opposed to producing 

energy. 

. The carbonate concentrations of all of the experiments was 
completion, and the final carbonate concentration in all cases . WM 
Sie concentration. The slight decrease in carbonate over the length of the expenmcnts is 
iS?2^AevSv slow conversion of carbonate to carbon dioxide and hydroxide at the 
ZdTttc^TS^^ as given by Itskovich ["Electrolysis of aqueous potassium 
donate Solutions in^ model ellctrolytic ^.jf^^l^^' ^ 
Khim., Tashkent, USSR). Dokl. Akad. Nauk Uzb. SSR 1968, 25(7)]. 

. Electrochemical reactions which consume the electrolyte can be ruled oul '^"J^ 
proposed electrochemical reactant would be completely consumed over the duration of these 

experiments. 

In the case of the last point above, the current of each experiment was 3 \^Jf^P^^ 
contained 1 5 liters of 0.57 molar electrolyte. Thus, the total number of moles of electrolyte was 

0.57 moles/liter X 1 . 5 liters = 0.85 moles ( 1 1 > 

According to Faraday's Law, a current of 3 amperes consumes one mole equivalent in 8.9 hours. 

96484 coulombs / mole equivalent _ , q , A , cpf ^ nrk = s Q hours (12) 
3 coulombs / second 

The duration of the experiment was one month, and the excess energy was constant over the 
duration of the experiment. 



Summary 



The data clearly indicate that excess heat was generated in each ^ ctro ^^^^l 
usine DOtassium carbonate. The experiments were permitted to operate for weeks, and the 
excessCa Remained relatively constant. What is the source of this excess enthalpy? 
HSfn^n^a^ions which consume the electrolyte can be ruled out <^£any 
p ££3 etectrochemical reactant would be completely consumed over the , iumumof 
uw exoeriments The Faraday efficiency was measured to be 100% for both electrolytes. 
t£ TreX [Tre consistent with the release of heat energy from hydrogen atoms where the 
electrocatalvtic couple induces the electrons of hydrogen atoms to relax to a 
m»mized do ^SSrSTevd below that of the "ground" state, by providing a redox 
Sl^^e^Ste OtTcV) resonant with this transition. The balanced react.on is given 
by Eqs. (1-3). 

No excess heat was observed until K 2 C0 3 replaced by Na 2 C0 3 . For two sodium ions, 
no comparable reaction with a net enthalpy equal to an integer multiple of 27.2 eV is 
possible as given by Eq. (4). 
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